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ABSTRACT 
Empirical measure of output shot-fall from the production frontier for inefficient use of inputs in chicken-
egg production is the concern of this study. The study was done in Edo state, Nigeria using medium-scale 
chicken-egg producers for the period between September 2016 and August 2017 production seasons in the 
three senatorial districts of the state. Data were collected from 120 producers selected using a three-stage 
sampling procedure and analysed using the stochastic frontier production approach. The results showed a 
stochastic error of 0.374 in production level of farmers in the state and efficiency factor of 0.15 with a huge 
gap for improving chicken-egg production level in the state by about 40% at the current levels of input use. 
Chicken-egg production across the state is input inelastic. Stock-size, feed and labour-hour increased 
chicken-egg production by 0.72%, 0.52% and 0.71% respectively while medication decreased production 
by 0.12% for 1% increase in these input in the short-run. Chicken-egg production in the state exhibits 
increasing return-to-scale of about 1.893. Hence, chicken-egg farmers in the state have the potential to 
increase their production level by efficient use of available inputs. 
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Introduction 
Chicken-egg supplies 17% of animal protein need of 
the Nigeria population (Oji and Chukwuma, 2007) 
and contributes about 15% of the total protein-intake 
per head (Ologbon and Ambali 2012). It is a good 
source of protein (Heise, Crisan and Theuvsen, 2015), 
more economical protein source for low-income 
earners (Aboki, Jongur and Onu, 2013) and has high 
level of acceptability across ethnic and religious 
backgrounds (Heise et al., 2015). Its production has 
been adjudged as cost-effective (Heise ibid) and one 
of the fastest means of meeting animal protein 
demand in Nigeria (Akpabio, Okon, Angba and Aboh, 
2007).Yet, the inadequacy of chicken-egg supply to 
meet demand is a major challenge in Nigeria (Nmadu, 
Ogidan, and Omolehin, 2014). With chicken-egg 
production in Nigeria of about 0.3mmt in 2013 and 
local demand a little above 2mmt (NBS, 2014), there 
is a demand-supply gap of more than 1.7mmt 
(Folorunsho and Onibi, 2005; Yusuf and Malomo, 
2007). The solution is not, possibly, to change most of 
the usual backyard farms for chicken-egg production 
to commercial chicken-egg farms (Effiong and 
Onyeweaku, 2008), nor is it to arbitrarily increase 
quantity of inputs (Yusuf and Malomo, 2007). 
 
Resolving the challenges of achieving the highest 
level of output borders on the performance of 
chicken-egg farmers in using available resources, and 
behavior on how resources can best be utilized for 
substantial resource saving. Efficiency measurement 
is an important step to such calibration (Tijani et al., 
2006; Yusuf and Malomo, 2007). Recent studies on 
poultry-egg production placed emphases on economic 
and technical efficiency with no particular poultry 
type (Adepoju, 2008; Adesiyan, Ashagidigbi, and 
Sulaimon, 2011; Tijjani and Sadiq, 2012; Ohajianya, 
Mgbada, Onu, Enyia, Henri-Ukoha, Ben-Chendo and 
Godson-Ibeji, 2013; Emokaro, Akinrinmola and 
Emokpae, 2016). Besides, a continuous research is 
required in chicken-egg production to meet the 
challenges and update available literature. This study, 
therefore, measured output shot-fall from the 
production frontier of a given technology, and inputs 
utilization in chicken-egg production. The study 
estimated the production frontier for medium chicken-
egg production, examined the output gap of farmers 
from the production frontier of a given technology, 
and estimated the elasticities of production inputs and 
return-to-scale for medium-scale chicken-egg 
production in Edo State, Nigeria.  
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Methodology 
The study was carried out in Edo state, Nigeria. The 
State lies between latitude 05o 44’N and 07o 35’N and 
longitude 06o 04’E and 06o 43’E with a total land-mass 
of 17,802 km2 and population of 3.2million (National 
Population Commission, NPC, 2006). Chicken-egg 
production is prominent among other livestock 
production in the study area. The study focused on 
medium-scale chicken-egg producers, with 201-1000 
birds, for the period between September 2016 and 
August 2017 production season in the three senatorial 
districts of the state. A three-stage sampling procedure 
was adopted in selecting farmers for the study. The 
first stage involved a purposive sampling of one Local 
Government Area (LGA) where chicken-egg 
production is dominant in each senatorial district. The 
LGAs were Oredo in Edo-South, Esan-Central in 
Edo-Central and Akoko-Edo in Edo-North. Simple 
random sampling technique was used in the second 
stage to select two wards each from the LGAs. To 
allow for representative sample of chicken-egg 
farmers for each ward, the sample-size estimator was 
used to determine the sample size for each ward 
following Ojogho and Ojo (2017). The sample-size 
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Where, 𝑧𝛼
2⁄
= 𝑧0.025 = 1.96 from the standard 
normal distribution table at 95% confidence interval; 
𝑠𝑖
2 = 𝑝(1 − 𝑝), is the variance of the ith ward;𝑁𝑖 is the 
target population of the ith ward; 𝑝 is the proportion of 
medium chicken-egg producers in the ith ward and 𝑒 =
0.03 as margin of error corresponding to the 95% 
confident interval. A simple random sample of 
chicken-egg producers in each ward was selected 
from the list of the target population in the region 
developed from a pilot survey. The sample size of 45 
producers were selected in Esan-Central LGA, 40 in 
Oredo LGA and 44 in Akoko-Edo LGA out of 55, 47 
and 56 chicken egg farmers in the LGAs respectively 
making up a total of 129medium-scale chicken-egg 
farmers for the study. However, 120 copies of 
questionnaire were valid for analysis. The sample data 
set consists of output and quantity of four inputs 
(stock-size, medication, feed and fuel) for each of the 
120 chicken-egg farmers.  
 
Model Specification 
Data collected were analysed using the stochastic 
frontier production approach, with the assumption that 
each chicken-egg producer potentially produce less 
than it might because of some degree of inefficiency 
and random shocks. The stochastic frontier approach 
has been adopted by many authors in the estimation of 
production efficiency (Nchare, 2007; Ogundari and 
Ojo, 2007; Idiong, Onyenweaku, Ohen, and Agom, 
2007; Effiong and Onuekwusi, 2007; Amaza and 
Ogundari, 2008). The stochastic frontier production 
model is stated implicitly as: 
 
𝑞𝑖𝑡 = 𝑓(𝒛𝑖𝑡 , 𝜷)𝜉𝑖𝑡𝑒𝑥𝑝(𝑣𝑖𝑡)             (2) 
 
Where  𝒛𝑖𝑡𝜷, 𝜉𝑖𝑡 , and  𝑣𝑖𝑡  are vectors of input, inputs 
parameters, technical efficiency and stochastic error 
respectively. With the assumption of a time-invariant 
production function that is linear in logarithm, and, 
𝑢𝑖 = − ln(𝜉𝑖) = 1 − 𝜉𝑖, as the inefficiency, the study 
estimated a production function given as: 
 
    ln(𝑞𝑖) = 𝛽0 + ∑ 𝛽𝑗
6
𝑗=1 ln(𝑧𝑗𝑖) + (𝜈𝑖) − ( 𝑢𝑖)        (3) 
 




2), 𝑐𝑜𝑣(𝑢𝑖 , 𝑣𝑖) = 0, 𝑐𝑜𝑣(𝑢𝑖 , 𝑧𝑗𝑖) =











Where 𝑧𝑗𝑖 is the j
th production input of the ith chicken-
egg producer, 𝛽𝑗 is the j
th elasticity of production of 
the jth production input, 𝑢𝑖is a non-negative random 
variables representing inefficiency in production 
relative to the stochastic frontier, 𝑣𝑖is a symmetric 
error, which accounts for random variations in  output 
due to factors beyond the control of the farmers , and 
measurements errors, 𝜙(. )is the standard normal 
probability density function, Ф(. ) is the standard 
normal cumulative distribution functionwith 
parameterization, 𝜎2 = 𝜎𝑢
2 + 𝜎𝑣




such that  𝜎 is the scale parameter of the composed 
error term and 𝜆∗ is commonly interpreted as the 
proportion of variation (𝑣𝑖 − 𝑢𝑖)due to inefficiency. 
The mean technical inefficiency and variance were 
determined using the estimators: 
 
 𝐸(𝑢) = 𝜎𝑢√(
2
𝜋
)                  (4) 
 




⌋                         (5) 
 
The inputs elasticities were computed using the first 
derivative of the production function in (3). The 




= 𝛽𝑗              (6) 
 
The return-to-scale, 𝜑, for medium-scale chicken-egg 
producers in the area is given as: 
 
 𝜑 = ∑ 𝛽𝑗
6
𝑗=1              (7) 
 
Results and Discussion 
The results of the estimated stochastic frontier model 
are presented in Table 1. The result of the log-
likelihood and inefficiency tests showed that there is 
inefficiency in medium-scale chicken-egg production 
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compared to the model with only the constant term. 
Majority of the parameters in the model were 
statistically significant. In the pooled sample, stock-
size, feed and labour-hour were significant at 1% 
while medication was significant at 5%. The levels of 
significance of the variables were the same in Edo-
South (pooled sample for medium-scale chicken-egg 
production. All variables were significant Edo-central 
and Edo-northern for medium-scale chicken-egg 
production in the state). These imply that stock-size, 
medication, feed and labour-hour are important 
components of chicken-egg production in the Edo 
state. The parameters of technical inefficiency were 
significant in the state, except in Edo-South. The 
parameters were 0.359, 0.521, 0.860 and 0.161 in the 
State, Edo-Central, Edo-North and Edo-South 
respectively. 
 
Table 2 shows the estimates of output-oriented 
technical efficiency and their corresponding input-
oriented technical inefficiency of medium-scale 
chicken-egg production in the study area. The results 
showed that the overall mean technical inefficiencies 
of chicken-egg production is 0.286 in the state, 0.416, 
0.686 and 0.128 in Edo-Central, Edo-North and Edo-
South respectively. These imply that chicken-egg 
producers are producing outputs at 28.60%, 41.60%, 
68.60% and 12.80% below from the production 
frontier in the state, Edo-Central, Edo-North and Edo-
South respectively. Edo-North chicken-egg producers 
are the worst technically inefficient in the state. The 
state, Edo-Central, Edo-North and Edo-South are 
71.40%, 58.40%, 31.40% and 87.20% technically 
efficient respectively. These indicate that chicken-egg 
producers are 71.40%, 58.40%, 31.40% and 87.20% 
technically efficient in chicken-egg at best practice 
given the current level of production inputs and 
technology in Edo State, Edo-Central, Edo-North and 
Edo-South respectively. It also indicates that Chicken-
egg producers output could have been increased 
further by 28.60%, 41.60%, 68.60% and 12.80% at 
same levels of inputs if they are to operate within the 
frontier in Edo State, Edo-Central, Edo-North and 
Edo-South respectively. The low percentage output 
relative to inputs used in the state may be attributed to 
the low average technical efficiency of chicken-egg 
producers in Edo-North. Thus, there is still a huge gap 
for improving chicken-egg production level in the 
state since chicken-egg farmers output can still be  
increased further by more than 40% at the current 
levels of inputs. Similarly, there is still a huge gap for 
improving chicken-egg production level in the high 
potential chicken-egg farmers output, particularly in 
Edo-North, because chicken-egg farmers output can 
still  increase egg production further by almost 70%, 
45% and 30% respectively in Edo-North, Edo-Central 
and Edo State in general at the current levels of 
inputs. Chicken-egg producers in Edo-North district 
would continue to be able to utilize their resources in 
chicken-egg production more efficiently than farmers 
in the other two districts by producing almost 70% of 
chicken-egg at best practice. 
 
The results of the returns-to-scale, also presented in 
Table 2, showed that pooled sample had a value of 
1.893 while Edo-Central, Edo-North and Edo-South 
districts had returns-to-scale of 2.063, 1.578 and 
0.862 respectively. For technically efficient chicken-
egg farmers, these imply that 1% increase in all input 
use in chicken-egg production would lead to more 
than proportionate increase in chicken-egg production 
except for Edo-South with return-to-scale of less than 
1. Edo-Central chicken-egg production doubled in 
output for a given percentage increase in all inputs. 
Edo-North chicken-egg production increased by 
1.578, increased by 1.893 for the pooled sample but 
increased by 0.862in Edo-South. Hence, chicken-egg 
production in Edo-Central and Edo-North in particular 
and the State in general exhibits increasing returns-to-
scale in chicken-egg production but decreasing 
returns-to-scale in Edo-South for efficient farmers.  
 
 Table 2 also shows the result of efficiency factor 
(input-oriented inefficiency) in chicken-egg 
production in the State. The results showed that, on 
average, chicken-egg producers used about 15%, 
20%, 44% and 15% more input than necessary in the 
State, Edo-Central, Edo-North and Edo-South 
respectively due to technical inefficiency.  This would 
imply that chicken-egg farmers in these regions 
incurred additional costs due to over-utilization of 
production inputs, and thus, would save cost if they 
would eliminate inefficiency by eliminating excess 
use of inputs. Assuming no allocative inefficiency, 
actual cost exceeds the minimum cost by 15%, 20%, 
44% and 15% in the State, Edo-Central, Edo-North 
and Edo-South respectively due to technical 
inefficiency irrespective of the underlying production 
technology. The input-oriented inefficiency in the 
State, Edo-Central and Edo-North contrast with the 
28%, 42% and 69% loss of output respectively under 
the output-oriented formulation, possibly, due to 
returns-to-scale at 1.893, 2.063 and 1.578 which are 
beyond unity, thus scaling-up the output-oriented 
inefficiency by the inverse of the estimated returns to 
scale. Chicken-egg producers in Edo-Central, Edo-
North and the state are using more inputs than 
necessary in production. Thus, chicken-egg farmers in 
Edo-North and Edo-Central have the potential to 
increase their production level by using less of 
available inputs. 
 
The results also show that there is variation in the 
productivity level of chicken-egg farmers in the state 
as shown by the respective variance of the composite 
error. In the decomposition of the total variance into 
its components, the contributions of the stochastic 
errors were 0.374, 1.00, 1.00 and 0.473 in Edo State, 
Edo-Central, Edo-North and Edo-South respectively. 
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state is largely due to the inefficiency component on 
the part of chicken-egg farmers in the state. Variation 
in chicken-egg output is accounted for by 47.30% 
inefficiency component of the producers in Edo-South 
district. Inefficiency of chicken-egg farmers in Edo-
Central and Edo-North accounts largely accounts for 
the variation in productivity in the state. 
 
The results of the input elasticities are presented in 
Table 3. The results show that all the elasticity 
parameters are significant. All input elasticities are 
significant in the three districts of the state. Chicken-
egg production across the state is input inelastic. In 
Edo state, the input elasticities of stock-size, 
medication, feed and labour-hour were 0.716, -0.120, 
0.518 and 0.714 respectively. These imply that 1% 
increase in stock-size, feed and labour-hour would 
increase chicken-egg by 0.72%, 0.52% and 0.71% 
respectively but decrease chicken-egg production by 
0.12% for medication in the short-run. In Edo-Central, 
1% increase in stock-size, feed, sawdust and labour-
hour would increase chicken-egg production by 
0.91%, 0.02%, 0.55% and 1.00% respectively but 
decrease chicken-egg production by 0.42% for 
medication in the short-run. In Edo-North, 1% 
increase in feed led to about the same proportionate 
increase in chicken-egg production in the short-run. A 
similar 1% increase in labour-hour in Edo-South led 
to more than proportionate increase in chicken-egg 
production. However, chicken-egg production is more 
than proportionate in increase for a given increase in 
all inputs except in Edo-South district of the state.  
 
Conclusion 
The study estimated differentials in technical 
inefficiency among chicken-egg producers in Edo 
State, Nigeria. Results showed that Chicken-egg 
producers in the state are producing below the frontier 
and under-utilizing resources. Chicken-egg production 
across the state is input elastic except for medication, 
but exhibited increasing returns-to-scale in all input 
used resulting in more than proportionate increase in 
chicken-egg production in the state. Chicken-egg 
producers in Edo-Central and Edo-North in particular 
and the State in general are using more input than 
necessary in production. Hence, chicken-egg farmers 
in the state have the potential to increase their 




Aboki, E., Jongur, A. A and Onu, J. I. (2013). 
Productivity and technical efficiency of family 
poultry production in Kurmi Local Government 
Area of Taraba State, Nigeria. Journal of 
Agriculture and Sustainability, 4(1): 52-66. 
Adepoju, A.A (2008). Technical Efficiency of Egg 
Production in Osun State, Nigeria. International 
Journal Agricultural Economics and Rural 
Development, 1(1):1-9. 
Adesiyan, A., Sulaiman, S. A. and Ashagidigbi, W. 
M. (2011). Technical and Allocative Efficiency of 
Poultry-Egg Producers in Nigeria. Agricultural 
Journal, 6(4):124-130. 
Akpabio, 1.A., Okon, D. P., Angba, A. O. andAboh, 
C. L. (2007). Avian Influence Scare and the 
Poultry Egg Production in Uyo Urban, Nigerian 
International Journal Poultry Science, 6: 298-301. 
Amaza, P.S. and Ogundari, K. (2007). ”An 
Investigation of Factors that Influence the 
Technical Efficiency of Soya  bean Production 
in the Guinea Savannas of Nigeria.” Journal Food, 
Agriculture and Environment, 6(1):92-96. 
Effiong, E. O andOnyenweaku, C. E (2006). Profit 
Efficiency in Broiler Production in AkwaIbom 
State. International Journal Agricultural 
Development, 7(1):72-79. 
Emokaro, C.O., Akinrinmola, F. K. and Emokpae, O. 
P. (2016).Economics of Backyard Poultry Farming 
in Benin City, Edo State, Nigeria. Nigerian 
Journal of Agriculture, Food and Environment, 
12(2): 50-57. 
Heise, H., Crisan A. and Theuvsen, L.  (2015). The 
Poultry Market in Nigeria: Market Structures and 
Potential for Investment in the Market. 
International Food and Agribusiness Management 
Review, 18(1): 197-222. 
Idiong, I. C., Onyenweaku,  E., Ohen, B.. and Agom, 
I.D. (2007).A Stochastic Frontier Analysis of 
Technical Efficiency in Swamp and Upland Rice 
Production Systems in Cross-River State, Nigeria. 
Agricultural Journal, 2(2):299-305. 
NBS (2014). National Bureau of Statistics. Social 
Statistics in Nigeria. Federal Republic of 
Nigeria.official website 
http://www.nigerianstat.gov.ng. 
NPC (2006). National Population 
Commission.Provisional Census Figures, 2006 
National Population Census.NPC, Abuja, Nigeria. 
Nchare, A. (2007). Analysis of factors affecting 
technical efficiency of Arabica coffee producers 
inCameroun. (AERC Research paper 163). 
Nairobi, Kenya: African Economic Research 
Consortium., Pp. 34-47. 
Nmadu, J. N., Ogidan, I.O and Omolehin, R.A. 
(2014).Profitability and Resource Use Efficiency 
of Poultry Egg Production in Abuja, Nigeria. 
Kasetsart Journal of Social Science, 35: 134-146. 
Ogundari, K. and Ojo, S. O. (2006) An Examination 
of technical, Economic and Allocative Efficiency 
of Small Farms. The Case Study of Cassava in 
Osun State of Nigeria. Journal of Central 
European Agriculture, 7(3): 423-432. 
Ohajianya, D.O., Mgbada, J. U., Onu, P. N., Enyia, C. 
O., Henri-Ukoha, A., Ben-Chendo,N. G. and 
Godson-Ibeji,C. C. (2013). Technical and 
Economic Efficiencies in Poultry Production in 
Imo State, Nigeria. American Journal of 




Ojogho & Edon 
Nigerian Agricultural Journal Vol. 50, No. 2 | pg. 217 
Oji, U.O. and Chukwuma, A. A. (2007). “Technical 
Efficiency of Small-Scale Poultry Egg Production 
in Nigeria: Empirical Study of Poultry Farmers in 
Imo State, Nigeria” Research Journal of Poultry 
Science, 1(3&4): 16 -21. 
Ojogho .O and Ojo S. O (2017) Impact of Food Prices 
on the Welfare of Rural Household in South 
Eastern Nigeria: Journal Applied Tropical 
Agriculture, 22(1): 142-148. 
Onyeagocha, S.U.O., Ehirim, N.C., Emenyonu, C. A., 
Onyemauwa, C.S. and Nwaosu, F.O (2010). Post-
Avian Flu Profitability and Resource Use 
Efficiency of Broiler Farmers in AkwaIbom State, 
South-South, Nigeria. Agricultural Journal, 5(2): 
37-44. 
Tijani, H., Tijani, A.N. and Sadiq, M.A. (2012). 
Economic analysis of poultry egg production in 
Maiduguri and environs of Borno State, Nigeria. 
Scholarly Journal of Agricultural Science, 
2(12):319-324. 
Tijani, A. A., Alimi, T.  and  Adesiyan, A. T. (2006). 
“Profit Efficiency among Nigerian Poultry Egg 
Farmers: A case study of Aiyetedo Farm 
Settlement, Nigeria” Research Journal of 
Agricultural Biological Sciences, 2(6): 256-261. 
Yusuf, S.A.  and Malomo, O.  (2007). Technical 
Efficiency of Egg Production in Ogun State: A 
Data Envelopment Analysis (DEA) Approach. 




Table 1: Estimates of the Stochastic Production Frontier parameters 















































































Log-likelihood -48.73 -1.262 -15.55 4.921 
Wald 𝜒2 @5% 3881.12** 4.08e11** 2.25e11** 3934.16** 
Source: Computed from Field Survey Data, 2017; ***significant at 1%; **significant at 5%; *significant at 
10%, Values in the parentheses are t-ratios 
 
Table 2: Estimates of the Output- and Input-oriented Technical Inefficiency Parameters, and Returns-to-
scale 
Parameters  Pooled sample Central  North South  
𝜎𝑣
2 0.216 2.82e-17*** 139e-16*** 0.029 
𝜎𝑢
2 0.129 0.271*** 0.740*** 0.026 











IO-TI 0.151 0.202 0.435 0.148 
𝜆∗ 0.374 1.000 1.000 0.473 
Return-to-scale 1.893 2.063 1.578 0.862 
Log-likelihood -48.73 -1.262 -15.55 4.921 
Wald 𝜒2 @5% 3881.12** 4.08e11** 2.25e11** 3934.16** Source: 
Computed from Field Survey Data, 2017; ***significant at 1%; **significant at 5%;  IO-TI is 
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Table 3: Estimates of Input Elasticities in the study area 















































Source: Computed from Field Survey Data, 2017; ***significant at 1%; **significant at 5%; Values in 
parentheses are t –ratios 
 
 
